The article presents the data related to the flame acquisitions in a liquid-fuel gas turbine derived burner operating in non-premixed mode under three different equivalence fuel/air ratio, which corresponds to a richer, an intermediate, and an ultra-lean condition, near lean blowout (LBO).
Type of data
The data are provided in supplementary files directly with this article.
Value of the data
In the literature few experimental data are available for liquid-fuel gas turbine derived burner. Investigation of flame behavior near lean blowout is essential for the development of novel environmental friendly combustors. The identification of blowout precursor to be used for the development of a real time control system is essential to avoid the damage due to LBO.
The provided data are suitable for comparing the burner with others characterized by different geometry and/or operative conditions.
These experimental data permit to calibrate/validate numerical CFD modeling approaches for combustion and instabilities fields.
Data
Data in this paper are presented for three values of fuel/air ratios: a richer (Φ¼0.333), an intermediate (Φ¼0.212), and an ultra-lean condition (Φ¼ 0.144), in Supplementary files in the following series:
Photomultiplier signals, which were acquired at 5 kHz for an acquisition time of 1 s. The table of 5000 values for three Φ are reported in the file "CONTROL_PMT_EMISSIONS", sheet "PMT" in the An example of the VIS raw images are also directly provided with in the text of this article (see Fig. 1 ).
Experimental design, materials and methods
The experiments were carried out using the combustion test rig at the Green Engine laboratory of the University of Salento in Lecce -Italy, where a 300 kW liquid-fueled swirling combustor was used (Fig. 2a) . The burner is a gas-turbine derived combustor, modified for research's investigations [2] [3] [4] [5] . Fig. 2b shows the geometry of the burner chamber and fueling system. The inner diameter of the burner is 14 cm and its length is 29 cm. The air passage consists of two concentric annular air tubes. The inner one is equipped with eight-septa, 45°swirler. At the exit, the combustion chamber contracts to a cylindrical exhaust gas nozzle.
The burner can be operated by non-premixed or partially premixed mode fuel injection, and it permits adjustable settings, allowing the study of a wide range of flame types. In the present study the non-premixed combustion mode has been investigated and in Fig. 2b the air flow path is shown. Liquid fuel is supplied by a gear pump with a rotation speed of 900 rpm and it can be pressurized to an absolute pressure up to 10 Â 10 5 Pa. Liquid fuel enters the injector which is equipped with a singlehole nozzle by Monarch, BPS 3GPH@100 psi line injection (3.69 Â 10 À 6 m 3 /s @ 7 bar line injection) which is characterized by an injection angle of 45°.
For the control of the combustor the National Instruments LabVIEW s integrate platform was used.
The mass flow rate of fuel is measured using the VSE 0.02 flow meter that specifies measurement accuracy of up to 0.3% of the measurement value and a repetition accuracy of 0.05%. The air mass flow is calculated using the pressure measurement obtained using the pressure sensor Nuova Fima ST18 (uncertainty 70.5% of reading) and the temperature measurements at the air inlet (uncertainty 71% of reading): hence the max combined uncertainty on the air mass flow is 1.7%. In each operative condition the 8.5% of the air flow follows the blue way (primary air) while the major quantity of the air enters in the swirler following the red path (secondary air). The combustor is equipped with optical accesses that permits to capture the flame emissions in the visible spectral range emission by using the high speed CCD camera MEMRECAM GX-3 s of NAC Image Technology [6] , in the near infrared spectral range through the FLIR A2600sc NIR camera [7] and also the chemiluminescence emissions of OH* captured by using the photomultiplier PMTSS of Pollutant emissions (NO x , SO 2 , CO, CO 2 and O 2 ) were measured at the stack using a complete analyzer system (PG-350E Horiba) equipped with gas sampling, sample conditioning, analyzer and system control units [10] . The NO x detector uses the cross-flow modulation chemiluminescence detection system; the SO 2 and CO detectors operate with a cross-flow modulation, non-dispersive infrared (NDIR) absorption method; the CO 2 unit uses the standard non-dispersive infrared (NDIR) absorption method; and the O 2 unit uses the paramagnetic method. The gas analyzer recorded the gas value every 1 s. The measurement uncertainties of NO x , CO, O 2 and CO 2 are less than 71%. The measurement sensitivities are 1 ppm for NO x , CO and O 2 emissions and 0.01% for CO 2 emission.
The presented data refers to a total air flow rate ( _ m air ) fixed in the range (58-64) Á 10 À 3 kg/s with a ratio of 1:11 between primary and secondary air flow respectively and a fuel flow rate ( _ m f uel ) assuming the three values: 1.39, 0.93, and 0.58 Á 10 À 3 kg/s. Φ assumes the three corresponding values: 0.333, 0.212, and 0.144.
The air was warmed up to 500 K. The pressure of the combustion chamber was set to 1 bar a . Each variation of the fuel/air equivalent ratio was maintained for a 10 min interval, to ensure both stabilization of the equivalence ratio around the target value and steady state thermal boundary conditions.
